There are two design considerations that are not easy to overcome, however. The common choice for the resonator configuration is a one-port design, so the gain element must be operated in a negative resistance mode, as shown in Fig. 1 ante is attached to the YIG sphere resonator, the external Q is given by QeX, for Rex< Ry.
Consequently, although the QY is a measure of the intrinsic merit of the resonator, the merit of the resonator when used in an oscillator circuit is determined by the QY/RY ratio. Since the Q,X/QY ratio is often less than 10-1 and Rex is 10-1000, we expect RY to be -103 Q.
The material limited R~-2X104 Q for AH= 0.3 Oe, 4TM, = 1760 Oe and light coupling. This treatment ignores the effects of sphere surface quality, field inhomogeneity, and loop conductivity y.
The planar YIG structures will be subject to similar constraintsthat is, the Q will be limited by the material line width. The pertinent parameter required then is the dissipative quantity for the planar structures which is analogous to the RY in the YIG sphere. Castera et al. [6] have derived an equivalent circuit for an MSFVW (forward volume wave) resonator from S-parameter measurements and report the values of dissipative elements to be 200 L?. This is consistent with the observation that the external Q of the planar YIG resonators (both MSSW, surface wave and MSFVW devices) have loaded Q's of greater than 500, whereas the YIG sphere resonators loaded Q's are less than 300. Since the dissipative elements of the planar YIG structure appear to be of a value that offers a better match than the YIG spheres to available active elements (and hence higher loaded Q), it is expected that the planar structures hold greater potential for use in oscillators.
III. RESONATOR TEMPERATURE CHARACTERISTICS
The magnetic properties of YIG are temperature dependent, so elaborate procedures are used to minimize temperature effects on the YIG sphere and magnet structure. 
IV. OSCILLATOR PHASE-NOISE CHARACTERISTICS
The theoretical basis for the phase noise of a two-port resonator or delay-line-based oscillator has been the subject of much discussion for the SAW case, and this theory is applicable to the MSW case. We shall present some aspects of a summary of this theory by Henaff [12] . In 
Thus, the single sideband phase noise is
Equations (2)- (4) apply to the f -2 ((l))noise only.
We now routinely make matched MSSW resonators at UTA with R.= 35 dB from 3 to 6 GHz. These resonators are typically fabricated using l-mm x25-mm x 15-prn YIG films and an array spacing optimized for A = 300 ym. The data for the HP 11729B is. included for comparison to a synthesized frequency source. The UTA data was taken using a two-stage GaAs FET amplifier, a l-mm X25-mm X 15-pm MSSW resonator with Q =1600 and IL =15 dB at 5.4 GHz and with A = 300 pm (RC= 34 dB, P.= 6 dB). Castera et al. [14] The MSSWRO is at least 20 dB from the optimum for a resonator, so this data should be improved as the learning curve is advanced. In both MSSW cases, the planar YIG oscillators have exceeded the phase-noise performance of the YIG sphere oscillators (typical values at 10-kHz offset are shown in Fig. 4 ). The material-limited phase noise can be computed for both the MSSW resonator and delay-line oscillators by using the Gilbert model approach of Vittoria and Wilsey [15] . The optimum value for the figure of merit R~can be computed. We will optimize the quantity &~mat erial~05s =~,e.a",, f
since Q (delay line)= mfr. Note that for a gjven delay (i.e, essentially the physical length) a resonator will have a Q of (1 -p2)'1 greater than the delay line where p is the array reflectivity. Equation (5) 
